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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT AND METHOD FOR 
MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element and its method 
manufacturing method, wherein its service life, heat 
resistance and yield are increased, while maintaining the 
driving voltage low. 

SOLUTION: A hole injection electrode 2 consisting of 
ITO (indium tin oxide) is formed on a glass substrate 1. 
On the electrode 2, a hole injection layer 3 consisting of 
CuPc (copper phthalocyanine), a plasma thin film 
consisting of CFx formed by a plasma CVD method, a 
hole carrier layer 4 consisting of NPB, and a light 
emitting layer 5 are sequentially formed. On the light 
emitting layer 5, an electron carrier layer 6 is formed, 
and on the carrier layer 6, an electron injection electrode 
7 is formed. 
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fcfr£o r^.T^tb'HxstasiELasssKfc^TTFT (ii^y^x 20 

*) KBJjtaS ftSBEEtttt 6 V ~» 8 V "?£3 0 LfctfoT, B»«J££fgM-r 5 fc J6 (c 
[ 0 0 6 9 ] 

ffi*ffi«fSfc«>fci±CF, 3&»645^5X-r»IS8«DM»*4 5 AfiCFEtSCi:^ 
$L<, 24AttTtt«Ct#J:9JfSl<, 1 2 AttTEtSC t«««6C(f * L< 

[ 0 0 7 0 ] 

*K»*JtM2, 3, 4 *> J; If it «09 1 , 20=|«E Llf OlltEOg^fe^SlS 30 
Lfto 0 3ttSH2, 3, 4 fe*t;jt««| 1 . 2 (DW« E L * ? K t* « BMltEE Oil 
BfM^lTHT'feSo Ufit «imWS^ 1 5 0 0 c d / m 2 fcft«*5-K:«i!(£*SI 

[ 0 0 7 1 ] 

H 3 ic^? J: 5 MM2 . 3, 4 «t tf Jt« W 1 E L SR?Tf tt » B»*ffi©± 

»fis££tttf*^z: £ffi09 2, 3 fc«ttf Jt«W 1 

E LUflftt, »tt*BEtfffi< «fcnT*S»K tffc£JS«2 ©ME L*?T?tt, ISM 
I#*feft<SfeftT^4. CftfcSLT. J*«092©#«ELSR?T?tt* #J«8B»ftfiE 

-*SAI3tMt*i:tEJ;!)SftB;CuPcfrB4**-*ltAI36itfM4 40 
5 AttTOt Fx*64*y7X7M84»*t8!:fclcJ:!HMEtll<iocfc 
C ttf fcfrSo #E, CuPcA^4«*-/^Al3fej;tfI)|l2AttTO 
C F xfr?,4§y7XvIl8^i^t3Ct{cJ:DIl*E4 + »Effi<«-3i:t^t 
f? 3 C £ fc> 5 „ 
[ 0 0 7 2 ] 

fc7£L, CuPcfr64**-A'ftAl30»tjf«Lfti#, NPB*6SS*-;H 
Sl4©IS4At<tStIiffftfJ:StS„ ^©fcJ6. JtttM 1 ©*f«E L*fO 
*5E, NPBA^ft5$-;K»114©llli^ 5 0 0 AttTJ:/hf<t§^Ii^5o 

»atsi5E, ^»B*a^«iML, o « < as.- 

[ 0 0 7 31 50 
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LfctfoT, «»*JBE*SflHIBR:ffi<fii-Ofc*R:tt, CuP ci>54S*-mi3* 
[ 0 0 7 4 ] 

*£»*«l«2. 3, 4 *sJ;tfJ£««I 1 , 2 (DfllE Llf of -Sr 
iSLfto I4HH1M2, 3, 4 fe.fctflt&ffl 1 , 2 ©Wti E L *?fcfctt^iSfi<DS 
iSSEfcfciSfH-e**. Ufli, MSJgtf 1 500 c d/m 2 ea5J:5R:*»*SI 

[ 0 0 7 5 ] 

10S1ELJH?C#*«I 1 760B#rat»feS<, **«2©#«EL* : fO**«'l 10 
6 8 0 B#H i:#fc fi <& o fc„ CttfCtt IT. it«M 2 Oti E L C**i± 12 9 0 

ia t m < ft o ft o 

[ 0 0 7 6 ] 

COfilfrB, C u P c fr£ ft AB 3 ZBtfttZC t t i D Ifdi C u P c ^ 

^^5*-;VaAl3feitfI)|4 5AJXT©CFxi^4Sy7Xvfl8^f^t§ 

[ 0 0 7 7 ] 

fcf£L, ±12© J: 5 C u P c 6 ft 3 AH 3 ©**#tfLfc»3\ M«EE 

5 (c % &ffiHJRfttfitJnL> #«*9tf»<ft*o 20 

[ 0 0 7 8 ] 

LfctfoT, #**|ftl±*-&Sfc*Ktt > CuPcfr6ft«*-*aXi36J:tffS» 
5 0AHTOC F x*6S«77XvIl8?II1-5i:i:A^^ Lt,\ 
[ 0 0 7 9 ] 

*fifiM 2 fecfctfJti&tflJ 1 , 2<DWaELaS?©Bfi"l?0Mtt (»J»tt) ^IiJSL 

fc„ a 5 itmmm z % x. vitmm 1 , 2 o#«e H5?t6&« e oTc?©iiioii»s 

ft*^tHTf*5. C C1T(±, 5 0 0 cd/m 2 E§ S J; ^Cf^^il L 

[ 0 0 8 0 ] 

lff«»*6)HEj)i*»C4**T<0lftM*iffi:t8. B 5 K m ? «fc 5 tc , Jt«0!l 30 
1 CtiE L|?Oi^tf 9 0 Ol^ffltI^fi< , lli2CSiE Llf Of ^tf 5 0 

5 mmtxicm < aofc« cnfcfl it, ttnm 2<dw^el*?©^^(±i e 5 R#is<t 

51 < ft ^ o 

[ 0 0 8 1 ] 

C OlSSfr 5, C u P c ■*» 6 4S AJB 3 ItT&WLt 3 C t ic <fc t) $ fe C u P c 

6ft 5*-;VSAI 3 itf C F x 6ft § /7X?»1 8 C £: <k 0 (SfiM 

[ 0 0 8 2 ] 

f;/cL, JtECJ:5K, C u P c *» 6 ft S * A* 3 <0 % J&fig L ffiMIE 

o±»*»iw , rsfti6fcNPB * 6ft**-/mas« nommitfrz <+&&n&s>*o 40 

[ 0 0 8 3 ] 

LftA^T, ft&figtt (BfRtt) «lRl±S-e-« fc&fcfciu C u P c 6ft 5*-;t/&A 
JB 3 *s«fctf|g» 1 2AKTOCF xA^S5/7XY|l8^)gitSi:ti!i<!f$Ll\ 
[ 0 0 8 4 ] 

^7XVCVDfcfelJ5X7X?Sttl§li:CF xOlStOH^ISLfto 

i6^j;rfS6(^7XvcvD[cfettsy7XYtter^cFxoiftoii0i 

[ 0 0 8 5 ] 

C*6] 50 
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(sec) 




10 


12 


20 


24 


40 


42 


100 


66 


300 


154 


500 


205 


1000 


314 


1800 


548 



10 



[ 0 0 8 6 ] 

ii*ffi:LTii, ffj]*7PatL, C H F, OifXllit 1 0 0 $ c cmtL, RF 

00Wi:Lft. RFtlORSftBl 3. 56MHz?*0, IfiTfifclT 20 
E«*nfc*M®Elife<fctf««fcS«fc®IB©Mtt» 7 5 mm? * S„ 
[ 0 0 8 7 ] 

B.66tff«64>6«M»ttt«««[il>lf<ft9T^*i:ttft)fr*. ^5Xv»4 

mm ?v>mm) fcttK*tta#s£i** t> tan^fe**** 

[ 0 0 8 8 ] 

ggfigM 1 Kfel^TT^XvttMIH 5 »T?MSftfc C F x*6»«^7Xv*l8«)i 

i¥«5~6A?feD. *i!2, 5 fc«fc tf J£«wj 2 fc:&^T:/7 Xv»«rsih 1 o 

«SnftCFx*^5377Xv||80|IBl2AT'*5CJ:A^*5. * , HISS 

m 3 efe^T^vXvtt*«fM 5 o»?»jssftfcc f xfrt>%:&77x-?mm8<Dmm 

(i45AfSD, *t«4K*^T^7X , ?«I»B 1 0 0 #T?#J» * fife C Fx*5S 30 
S f^X^m m 8 OliJPfci 6 6 A tf*S C 
[ 0 0 8 9 ] 

»fcOI8«*8S^fcoH7*«fctf*7R:*jlHi!20W«ELjR?fc*^TNPB^6a« 
[ 0 0 9 0 ] 

/U^t#OBIS[li 4 0 0 x 3 0 0 X 3 (RGB) = 3 6 0 0 0 0 74*. ftftff[2 0 
iffT'NPB)!)^*S*-;VMiil4 0llltfI&5 5lIiDtlELl?^^IL, ^ 

CHjSfc'aSH*) 40 
[ 0 0 9 1 ] 

[a 7 ] 
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NPB m (A) 




500 


54 


800 


48 


1500 


24 


1800 


10 


2300 


8 



10 



[ 0 0 9 2 ] 

Wfc, NPB ©HJiStf 1 5 0 0 k&L±K + 3 ftffiaXfttf 2 5 J-X~F£'>ft 20 
<ft5„ Wic, NPBlH^ 5 0 0 A«T(ctSfc, ^KH *» «« 5 0 * jB A S 0 ^ftto 
N P Ba»64**-d/|t2SJi 4 ©■*.***< 0 #ft±*- 5 C fctf 

to * . 
[ 0 0 9 3 3 

LfctfoT, ^Mffil 1 ~ 5 *J:»Jt««2 0^faE l*?(4*SS 0*<K< ft ») » JfcKH 
[ 0 0 9 4 ] 

*E, MM 2 * £tm«0! 1 0ti E L |{?t*^TN P B £ 4 S * - * ft £S j| 4 © 
iltlliEWII^I^, *Il2fej:Iftt«i 10*ffT?NPB^6ft5*- 

frmmm a ®Hj*#Aft«#«E Lifsffgu »*e»*ffi*wsbfc.. as, as 30 
fc-itrng icftttfl 2 fcitf jtnnM 1 cd^^e Lm?ictsv%N p b e, ft 5 
« 4©«t»fcitfjHKiii*ffifc0g§«*iS*-„ 

[ 0 0 9 5 ] 
[*8] 



CuPc+CFx (CFx 10? 


5» 


mmm (A) 


mmmmE. cv) 


500 


6.46 


1000 


7.01 


1900 


7.49 


2500 


8.17 



[ 0 0 9 6 ] 

ti9] 
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CuPc 



NPBKJ? (A) 


mhme cv> 


400 


9.32 


500 


10.24 


1000 


13.96 



[ 0 0 9 7 ] 

m 8 *> 8 fc^-r j; 5 mmmz ©w« e Lm^-eit. npbchii^mooa 

t^tLTfe, BSft*£EI4tt8 V fc/bSVo Ctlfc»LT, 0 8 ft «fc tf* 9 fc S "f J: 5 lc 
, Jt«Wl©W«ELjR?Tf{4, N.PBOif* 4 0 0 Afc/h?<LTt, B 
9Vt*#<ft5„ "Tat) "6, *SI«2 ©*«E LjR?Tftt, CuPc*64**-*ft 
A«3fcJ;O ; CFx^c,a§y7X-7^)^8^0fiSc1-5cii:tcJ;f3ffii)«JEE^iS<«^o 
ON P Bfr 6&5*-;P»2SJI 4 OB**** < -TSC fctfRTgfcft*. ?OgS, 

[ 0 0 9 8 3 

«»C, CFxfr?,43y7XvIIO^ff^|Tofto ITOliECFxi^flLf: 
. Sl^fffclTtt, HA^7PaH, CHF 3 i!)/JXiS1^100sccmtU R 
F/<7-tl OOWH, *«^ra^l OWthtco 
[ 0 0 9 9 ] 

SlOKCFxi>64?^7X7»l!«)XPS (X««?#ft##T) ©HfclSSfciST 
[OlOO] 

[a i o] 



<Clsb!-*4H*tt 


H>xps® 


£ Ctttt : 




C-CCH 


C-CFx 


CF 


CF 2 


CF 3 


1A 


37.0 


22.0 


19.0 


12.0 


10.0 


ID 


34.0 


24.0 


19.0 


13.0 


10.0 


1H 


37.0 


22.0 


19.0 


12.0 


9.7 


3C 


31.0 


28.0 


18.0 


13.0 


9.6 


3F 


33.0 


24.0 


20.0 


13.0 


10.0 


6A 


35.0 


24.0 


19.0 


12.0 


9.7 


6D 


37.0 


24.0 


18.0 


12.0 


9.2 


6H 


39.0 


26.0 


16.0 


11.0 


7.9 


9B 


29.0 


25.0 


21.0 


14.0 


11.0 


9G 


38.0 


25.0 


17.0 


12.0 


8.1 


10A 


31.0 


25.0 


20.0 


14.0 


10.0 


10D 


35.0 


25.0 


19.0 


12.0 


9.3 


10H 


33.0 


22.0 


20.0 


14.0 


11.0 




34. S 


24.3 


18.8 


12.6 


9.7 



[ 0 1 0.1 ] 
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*10«>«ttfiai3£A*aL, 8ttfttC-C, CH, C-CFx, C F , CF 2 fcitfC 

f 3 tcm-3< c i sif-^o^fi^a-To c-cfe<fctfcHtc»^<e-^aia[f±5p^3 

4. 5%. C - C F x fC«^5< tf-^&gfi^ 2 4 . 3%, C F tc S < tf - ^ & g tt 
f^l 8. 8%, CF 2 £1^< If-^SiglifSl 2. 6%, C F 3 tcgc? < lcM~3 < 
£-*3£gfi¥i3 9 . 7«tftoT^5. CffllSIfrS, CFx*64?^7X7»ilL 
» , C F , C F 2 * & # C F 3 tffr*tiTi^ 
[0102] 

Sfc, JK?IH;fili*li (AFM) EU7tl#41t«MSS5il 1 K^to 
[0103] 

[a i i ] 





c 


0 


F 


In 


Sn 


1A 


32.0 


22.0 


31.0 


14.0 


1.4 


ID 


30.0 


24.0 


29.0 


15.0 


1.6 


1H 


32.0 


22.0 


30.0 


14.0 


1.5 


3C 


29.0 


24.0 


29.0 


16.0 


1.7 


3F 


29.0 


24.0 


29.0 


16.0 


1.7 


6A 


30.0 


24.0 


29.0 


15.0 


1.6 


6D 


28.0 


25.0 


28.0 


17.0 


1.8 


6H 


30.0 


24.0 


27.0 


17.0 


1.7 


9B 


28.0 


24.0 


31.0 


15.0 


2.1 


9G 


31.0 


23.0 


29.0 


15.0 


1.5 


IDA 


30.0 


23.0 


31.0 


14.0 


1.5 


10D 


29.0 


25.0 


29.0 


15.0 


1.6 


10H 


28.0 


24.0 


31.0 


15.0 


1.6 




29.7 


23.7 


29.5 


15.2 


1.6 



atmX) 



99.7 



[0104] 

Ml l«KMItl££$$L, ii»C, 0, F, I n*«trfSn©#ftJt (BfX) * 
STo Si 1 <b C 2 9 . 7 JSC ? % T? * »K Ftt¥S29. 5lf%ffe5 a & 33 

, 0, I nfciffSnBI T0ifc4*t«feOT«8. 
[0 10 5] 

JK±©**«l©l8*fr6, *-*SAIS 2 fc*-/KI2SJI 4 £: © H fc CuPc*645 
#-;b£A« 3 * £ £ fc*-;I/&AH 3 £ 4 tCfflfcC F x ^5 

[0106] 

CFx*6ft5y7Xv*l8Ol*tt5Att±5 0AWTtt4i:fctfffSL< 
, 5 Att±2 4 AWTfcTSC fc#«fc D#SL<. 5 A£(i 1 2 AUTKtS C t^? 6 
ic jff * b ^ . 

[0 1] *BHH©-**©te»E:fettS*r«E Llf©IItS1-ISlT^S 0 

[0 2] *lMl~4itfeW§^7X^»IOfi«fO^7X7|itt^St2 0mA/m 
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2 T*<Dwmmmni££<Dm&*j*'?m-?&z,<, 

[0 3] SIM2, 3, 4*S<J:tf Jt«W 1 . 2 «Si E L fg ? © fg » « EE © M gffcfc* 
[0 4] *i«2, 3, 4 fcitf Jt«0B 1 . 2 ©Wi E L IS ? © iW g © « f$ M £ S IT 0 

[0 5 ] mmm 2 * * # jt««i 1 , 2 ©tiE l iftfct^ 6 0 tTCMcMSfb 

[07] tIM2 0tiE Lif ttfe(tSNPB^64§*-;ViIloi)lt*:KIi 10 

[0 8] Hiiffil 2 Jt«0J 1 ©*T«E L H^klfefrS N P B 6 ft 3 * - ;H&2£ B © 

MPi:IUW®il«ffii:©ll^^^-r0T'fe5o. 
[M©iBi8] 

1 f7Xlfi 

2 *-;l/SAtg 

3 . *-;^Ai 

4 *-;I/ffcaiJi 
5 

6 «?«ft3§@ 20 

7 t?SA*i 
8 
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[«tH0] ¥fi!U5¥l2£26B (2003.12.26) 

i^mmiE i ] 

[#ffFlf *©«5H] 
[It** 1 ] 

fr-^&AUffi, »~;HtB6B, %ftW*rJ:lf c Olifcffi 

[IS** 2] 

[§S** 3 3 

iJE»Ktt, Slltfl, y^SRSStfR, Kfc*>f tfWfc* K 5 *AJRIt» 

J: 0 ft«»*6aiR«tife*tftlc J: 0 tifc c fc*W«fc-T l Sfctt 2 E« 

[ft** 4 ] 

[it** 5 ] 

ItGffltt, K*3R/NnyyftftC «fe 0 m fig ? 4a fee "T 5H*« l~4flvf 
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we* Hit, 7y{t&mK*.o&f&-i<tiitztz#mtr&m&iRi~5<D\ t >'ftifrKm 

CM** 7] 

ttE*-*aXltt, 7*P^r->ffc^flj, **7-f!)>ft'^ft, 75>ltfS< #u 

ttGMOlStt 5 Att± 5 0 AttTf** C itttlk t5I*a 1 ~ 7 Ol'f tlfrC 
[M*ff 9] 

WE»IBOKWH:5AW±12AttT-p«*J:fc*»flk-r*ll*flll~8©^"fn*»lc 
1 0 ] 

AS. 

CIS** l l ] 

8Ilt«ci:*!»tk1-8i*ai0H«i*|il/*hn*5*7tvx*fOI 

[|f5tc« 1 2 ] 

fufB^Xvfltffi^T? Iili, H9E*-;I/£AB±fc:/7XvMi$Mffifi!cS£fc£ t) 
*K*#ja-fSXg*#«JCi:*tt*i:-r;5f|:aiJgl 1E*©#«xU* FnAUyt 

1 3 ] 

@^-g-tyci:^#itfc-rsif#*i i i 2igiotixvnn^u^yx* 

1 4 ] 

F5*Z»3KttS<fct> ft5»^6aK«tife»»*»64S»R*»*-r5XS*$«ye: fc£ 
Wf^fSff^Sl 1-1 3<0^t*n*»fe:IH«O#«xU^hD/I/5*ybyxjR?Ol!| 

CWsRW 1 5 ] 

ME*It*«iSf3XfU4* ^ny>fcftfr5ftS*B*«ja-rsie*-S'«?e:*:*fip« 
fc-r*lt#a 1 1~1 4©^rtl*R:E*OW«Xl/4rhD/I/2*y'feyX*?oaa35r 

So 

[M«* l 6 ] 

>s*r?k #ur-yv*w», jRu^*7x^*»s*<fctfsRu kp ft 

1 0-1 50^-fn3^KE*©^»Xl/^hD^/5*.yfe^X3R ; F©lS!JS55rjS„ 
[#MIE2] 

[»iEa*3SB«] 0010 
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[0010] 

3 fcfcOM** flaw 

nikJ^M^ %)tlfeAtft?aAli$i:oiEtjt, M IB fu IE - & Al fr-fr 
[^8Jf JE 3 ] 

una* 

[ffiIE*f^Sg£] 0 0 19 
[0019] 

k t> CD -P & 3 o 
[#3l!*ifIE 4 ] 
[*IIE*f*»§m TOM 
[»IE*f*«B«] 0 0 4 4 

CHE©**] 
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(51) Int. CI. 
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JA01 LA11 



